SUPPORTING INFORMATION
Appendix: Expression of -galactosidase in control and irradiated reporter mice.
Unfortunately, there is no single gold-standard resource describing p21 protein expression at single cell resolution against which we can benchmark our -galactosidase staining patterns. In fact, there is a surprising paucity of p21 immuno-histochemical data in the literature, for which reason we have occasionally inferred the likely anatomical location of mouse p21 protein from in situ hybridisation data or the location of the orthologous human protein. Although the data contained in the papers we reference are partial, occasionally contradictory, and sometimes hard to interpret, in aggregate they support the conclusion that -galactosidase activity is a bone fide reporter for p21 protein.
Brain (Fig S3
. -galactosidase expression in this anatomically complex organ best displays the resolving power of our technology. In the cerebellum, only Purkinje cells were positive, whereas in the cortex, pyramidal neurons in regions responsible for sensation, such as audition (DCN) and olfaction (AONm, PIR and OUT) were highlighted. Finally, we found that cells present within the subgranular zone (SGZ) of the dentate gyrus and ependymal cells in the subventricular zone were reporter-positive also. As these are the only two known sources of neural precursor cells (NPC) in the adult mouse, these data suggest that p21 plays a general role in restricting the proliferation of adult NPCs until necessary.
Consistent with our contention that -galactosidase faithfully marks p21 expression, sporadic reports have previously located p21 in Purkinje cells in the cerebellum, neurons within the olfactory bulb of the cortex, and NPCs within the subgranular zone (SGZ) of the dentate gyrus (1) (2) (3) . Impressively, our data capture all of the above-mentioned features -and more -in a single experiment, albeit we find -galactosidase positive cells scattered throughout the dentate gyrus rather than restricted to the SGZ. This might reflect the reduced levels of p21 in reporter mice. (Fig 2; for whole-organ image of large intestine, please see Fig   S7) : A complex pattern was observed throughout the GI tract. A high level of -galactosidase activity was observed in the keratinized, squamous epithelium of the forestomach. In the glandular stomach, there was a striking demarcation in the fundic mucosa between the parietal and chief cells at the base of the glands (-galactosidase positive) and the foveolar mucous-secreting neck cells (-galactosidase negative). There was also a marked contrast between the mucosae of the small and large intestine. -galactosidase positive cells were predominantly found in villous epithelial cells with a trend towards higher -galactosidase expression in those cells immediately adjacent to the crypt rather than those at the villus tip.
Gastrointestinal (GI) tract
Few cells stained positive within the crypt epithelium but, strikingly, these were at the very base and may represent either Paneth cells or stem cells. In contrast, staining was largely confined to terminally-differentiated, apical epithelial cells in the large intestine and only a scattering of positive cells were observed deeper within the crypts. In both small and large intestines, staining was generally absent from the lamina propria, but the smooth muscle cells of the muscularis externae and muscularis mucosae were frequently positive. Finally, in response to irradiation, -galactosidase was highly induced in epithelial cells throughout the GI tract. This was particularly pronounced in the small-and large intestines where essentially all epithelial cells became -galacosidase positive.
We could not find data on the spatial distribution of p21 across the mouse gastrointestinal tract. However, consistent with our data, El-Deiry and colleagues reported a striking compartmentalization of p21 expression throughout normal gastrointestinal tract of humans (4) . They found that p21 was expressed mainly in the terminally-differentiated epithelial cells of the large intestine. Also in agreement with us was their suggestion that the protein was expressed primarily in the post-proliferative cells of the small intestine. Finally, we noted that isolated cells near the base of the crypts also expressed -galactosidase, a finding that chimes with the report by George and co-workers of sporadic p21-positive cells in the small intestinal crypts of mice (5) . Regarding prior data, Megyesi et al. reported p21 protein to be restricted to a sparse population of tubular epithelial cells (7), as do we. However, these authors failed to detect p21 in glomeruli, which conflicts with our finding -galactosidase positive cells within these structures. The reason for this discrepancy remains unresolved. They did not comment on p21 expression in the medulla or papilla. Finally, Bouvard and colleagues found that p21 was expressed in some glomerular and tubular cells after exposure of mice to ionizing radiation (8) , as did we. Induction of p21 mRNA in mouse liver after exposure to ionizing radiation has been described previously, but zonation was not commented upon (9) .
Liver (Fig

Heart (Fig S5):
A substantial number of cardiomyocytes expressed p21, as established by -galactosidase positive staining. The signal was somewhat increased 24 h after exposure to 4
Gy of IR.
Bouvard and colleagues reported a low p21 signal in cardiomyocytes, that was increased after irradiation (8) .
Lymphoid tissues (Fig S5) : Within the spleen, a limited number of positive cells were observed. These generally were endothelial cells surrounding vascular channels. A greater number of positive cells were observed in the thymus than in the spleen, and were largely restricted to the medulla. Based on size, these appear to be epithelial or dendritic in nature, rather than lymphoid. There was a dramatic increase in the number of -galactosidase positive cells in the spleen and thymus 24 h post-irradiation. There was some evidence for positivity amongst aggregated lymphoid cells that were not observed in tissues from control animals.
Regarding previous data in the literature, there are no reports on p21 expression in normal murine spleen or thymus that we are aware of. However, one report found that human p21 is normally found expressed predominantly in Hassall's corpuscles (10), a structure in the thymic medulla comprised of large epithelial reticular cells. Although Hassall's corpuscles are absent in mice, our -galactosidase positive cells have characteristics similar to these p21-positive cells, which they may perhaps be equivalent to. (Fig S6) . A complex staining pattern is evident throughout this organ system. In control ovaries, we found that the Corpus lutea were -galactosidasepositive, with the follicles being negative. The muscle cells in the surrounding bursa are invariably positive also. Within the uterine horn, the inner and outer muscle layers of the myometrium are positive whereas endometrial cells are negative. After exposure to IR, there were significant changes in the pattern of -galactosidase expression throughout the female reproductive tract. Ovarian follicles were now found to be positive as were endometrial cells -both epithelial and stromal -in the uterus.
Female reproductive tract
There is no pre-existing data on the spatial distribution of p21 protein throughout this organ system against which to benchmark our data. However, there is one report in the literature describing p21 mRNA being expressed in Corpus Luteum (11), which supports our findings.
Materials and Methods
Chemicals and -irradiation: Olaparib (Selleck Chemicals) at a purity of greater than 99.8% was prepared at 100 mg/ml in DMSO. Prior to p.o. administration to mice, it was diluted to 7.5 mg/ml in PBS containing 10% (w/v) 2-hydroxy-propyl-β-cyclodextrin (Sigma). Clinical grade cisplatin at 1 mg/ml in 0.9% saline solution (Accord Healthcare) was used for these experiments, with 0.9% NaCl as vehicle control (BI Braun). Clinical grade etoposide at 20 mg/ml was also obtained from Accord Healthcare and PBS was used as vehicle control. Mice were -irradiated in an Oris IBL 637 Cesium-137 irradiator (3 min/Gy). Gel Analysis. P21, p53, -gal and Luc intensity data were normalized based on the corresponding GAPDH data. The normalized p21 and p53 intensity data were transformed so that the value in wild-type mice was set to 1. The normalized -gal and Luc data were transformed so that the value in homozygous reporter mice was set to 1. Gel Analysis. P21, p53, -gal and Luc intensity data were normalized based on the corresponding GAPDH data. The normalized intensity data were transformed so that the value at 0 h was set to 1. Urea levels, and alanine aminotransferase (ALT) and aspartate aminotransferase AST) activities were determined in plasma samples from reporter mice (x̄ ± SD, n = 3 except 10 mg/kg where n = 2). 
Olaparib pharmacokinetics:
